give the fluorescein content, the globulin content, and the F/P ratio. These quantities can be determined on a single specimen without destruction of the fluorescent antibody.
Since the introduction of the fluorescent-antibody technique by Coons et al. (2) , continuing research has resulted in the application of the procedure to the rapid identification of everincreasing numbers of antigens and antibodies. The usefulness of the technique is directly related to the specificity and interaction of the fluorescent antibody for the antigen in question and to the usable staining titer of the fluorescent antibody. Although these two desirable properties of fluorescent-antibody preparations can only be measured by actual use of the fluorescent antibody as a stain, certain other properties are useful in the evaluation and quality control of fluorescentantibody preparations. One of the most useful is the F/P ratio, most generally expressed as the micrograms of fluorescein per milligram of protein. To be of value, this measurement should reflect the amount of the fluor that is actually bound to the antibody protein. Factors which affect the amount of fluor that binds to protein were discussed by Lewis et al. (3) and by McKinney, Spillane, and Pearce (5) . When the fluor is fluorescein itself, the most common method for measuring the fluor content is spectrophotometry (3, 5) . This Spectrophotometric determination of fluorescein, protein, and F/P ratio. When dilute specimens are used, the absorbance at a given wavelength will be proportional to the concentration, and the ratio of the absorbances at any two fixed wavelengths will be independent of concentration. Let Alp = absorbance due to protein at the wavelength when protein absorbs maximally ( Figure 2 presents the data for the determination of the coefficient a2. The value of a2, is unaffected by the presence of free or bound FITC. The value of a2, by least squares, is 0.818. Figure 3 presents the data for the determination of values of a3. There is a considerable difference in the value of a3 for free and bound FITC; the value for bound FITC is about 30% higher than that for free FITC. By use of least squares, the value of a3 for bound FITC is 6.5, which, when expressed as optical density per microgram per milliliter, gives an extinction coefficient of 0.154. McKinney, Spillane, and Pearce (5) reported a value for the extinction coefficient of protein-bound fluorescein of from 0.180 to 0.184 when 0.1 N sodium hydroxide (pH 13) was used as the diluent. This increase in extinction coefficient of protein-bound fluorescein with pH very closely parallels that of free FITC. When one of the commercial sources of FITC was used, the extinction coefficient (not corrected for purity) was found to be 0.157 with pH 7.2 buffer as a diluent, and 0.182 with 0.1 N sodium hydroxide as the diluent. Figure 4 is a nomograph based on the values of a,, a2, and a3 of 0.367, 0.818, and 6.5, respectively.
To use this nomograph, the labeled conjugate is diluted with phosphate-buffered saline (pH 7.2) until the maximal absorbance in the region of 275 m,u is between 0.3 and 0.5 (usually about a 1 :100 dilution). The absorbance at the fluorescein peak is plotted along the left ordinate, and the total absorbance at the protein peak is plotted along the right ordinate. A line connecting these two points is used to read the F/P ratio and the protein content. The FITC content is read directly off the left-hand ordinate. The FITC and protein concentrations are given in terms of the actual dilutions in the cuvette. For example, if a labeled conjugate which is diluted 1 :100 has peak absorbance of 0.50 at 493 m,u and a peak absorbance of 0.40 at 276 m,u, the F/P ratio is 18, the FITC content in the diluted specimen is 3.25 ,ug/ml, and the protein content is 0.18 mg/ml. This latter corresponds to an undiluted protein content of 1.7%. Included in the nomograph is the F/P ratio expressed on a molar basis. Some investigators prefer a molar basis for the F/P ratio, but, since some average molecular weight (e.g., 165,000) is usually assumed for the globulin fraction, there is no advantage in using the molar ratio because it is estimated from the measured weight ratio.
The values given for the coefficients and for the nomograph hold only for diluents with a pH close to 7.2. This pH was selected because it is the usual pH at which labeled globulins are diluted. Thus, the diluted labeled globulin used to determine the F/P ratio can be used for staining if needed. Furthermore, hydrolysis of the thiourea bond linking the fluorescein to the globulin is less likely to occur at pH 7 than at higher pH values. Although the sensitivity might be somewhat greater at a pH of 10 or more, the sensitivity at pH 7.2 is adequate for most applications.
The absorbance for the fluorescein should be measured at the peak rather than at some fixed wavelength, since the peak is so sharp that a slight displacement of the peak may result in a large change in absorbance at a predetermined fixed wavelength. The peak at the protein maximum is fairly broad so that a fixed wavelength here (275 to 276 m,) can be used. 
